Studies of neurofilaments that accumulate in proximal axons of rats intoxicated with beta,beta'-iminodipropionitrile (IDPN).
The paradigm of IDPN neuropathy was produced in rats in order to examine the neurofilaments (NFs) that accumulate in the proximal motor and sensory axons of intoxicated animals, and to compare the aggregated NFs with control NFs and with the depleted populations of NFs in the distal portions of the same experimental nerves. NFs were probed biochemically and histochemically, using a large and well-characterized library of monoclonal antibodies that included antibodies that are monospecific for each of the rat NF protein subunits (NF-H, NF-M, and NF-L) as well as antibodies that recognized differential phosphorylated states of rat NF-H and NF-M. All antibodies tested showed enhanced immunostaining of enlarged axons and of large spheroids in the spinal cord and dorsal root ganglia of experimental animals. Biochemical analyses of IDPN-treated animals revealed enrichment of NF-H, NF-M, and NF-L in homogenates of dorsal root ganglia and of proximal motor and sensory nerve roots as well as depletion of the three subunits in distal nerve roots and in sciatic nerves. Immunoblot revealed a uniform enrichment of NF-H, NF-M, and NF-L in NF aggregates as well as the same admixture of phosphorylated and dephosphorylated epitopes of NF-H and NF-M in experimental and in control tissues. The global increase of immunoreactivity in axonal swellings to antibodies that react with phosphorylated, nonphosphorylated, and phosphorylation-independent NF epitopes suggests that IDPN induces an accumulation of NFs in proximal axons without necessarily altering the state of NF phosphorylation.